drew attention to a strong correlation between coffee consumption and national rates of mortality from renal cancer (simple correlation coefficient r =079). We obtained similar results using incidence as well as mortality rates, and found also a strong geographical correlation between renal cancer incidence and the consumption of animal protein (r 0 82; Armstrong and Doll, 1975) . The present study was therefore undertaken to investigate the association between these variables and renal cancer in individuals. We sought also information regarding exposure to other agents which have been reported to be associated with renal cancer in either man or animals, such as tobacco (Bennington and Laubscher, 1968; Schmauz and Cole, 1974; Wynder, Mabuchi and Whitmore, 1974) , lead (Van Esch, Van Genderen and Vink, 1962) , aromatic amines (Poole-Wilson, 1969) , leather (Schmauz and Cole, 1974) , compound analgesics (Johansson etal., 1974) and 9 sulphonamides (Hansen and Bichel, 1952) .
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The number of cases studied is small (139) and is effectively made even smaller by the need to consider separately the 2 main types of renal cancer in adults (adenocarcinoma of the parenchyma and transitional cell carcinoma of the pelvis). Statistically significant results could not be expected, therefore, unless we had isolated a factor that greatly increased the risk of the disease. In fact, few of the factors examined appear to have any effect but, with the numbers involved, the possibility of small effects, of the order of two-or three-fold increases in risk, cannot be excluded. Renal cancer is, however, a sufficiently rare disease that it will be difficult for any one group of investigators to accumulate enough experience to provide decisive answers. We are therefore reporting our results with a minimum of description but have tabulated them in some detail so that they can be combined with other observations in the future. Roth, Ivy and Atkinson, 1944; Jick et al., 1973; Cole, 1971 
Patients' characteristics
A total of 139 pairs of patients with and without renal cancer were interviewed. In 106 patients the site of origin of the cancer was the renal parenchyma, in 33 patients the renal pelvis. In 4 of the patients with cancer of the renal parenchyma the diagnosis was not verified histologically. Of these, one showed typical macroscopic features at post-mortem examination and the other 3 showed evidence of metastases and had typical features of the disease on intravenous pyelography (all 3 patients) or on retrograde pyelography and renal arteriography (2 patients). The remaining 102 patients with cancer of the renal parenchyma were shown to have tubular cell carcinomata (adenocarcinomata). All but one of the patients with cancer of the renal pelvis had a histological diagnosis of transitional cell carcinoma. The one exception had a squamous cell carcinoma.
Data on the age and sex of the renal cancer patients are shown in Table II Table IV . There was no significant positive association between coffee consumption and renal cancer at either site. On the contrary, in the case of renal pelvic cancer there was a significant excess of patients who had never consumed coffee regularly compared with their matched controls (11 compared with 2; X12 7*1, P < 0.01).
The estimated relative risk of renal parenchymal cancer in those currently drinking coffee daily, compared with those not drinking it daily, was [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] with 95% confidence limits 0-51-2-65 (Miettinen, 1970) . The same estimate for renal pelvic cancer was 011 ] with 95%O confidence limits 0-00-0 80. Among those who had ever drunk coffee, there were no significant differences between cases and controls in the proportions having ever used ground coffee beans (10-18%), instant coffee (77-90%o), or coffee essence (5-13%).
There were no appreciable differences between cancer patients and controls in the proportions drinking various There is a marked trend towards heavier cigarette consumption by men with cancer of the renal pelvis compared with their controls, which is statistically significant at the 500 level (X,2 for trend = 4 99, over the 4 categories " never " smokers and smokers of < 20, 20-29 and 30 + cigarettes per day). The estimated relative risk of cancer of the renal pelvis in male current smokers, compared with non-smokers, is 1-80 with 95%o confidence limits 0 54-6-84 (14 discordant pairs, case a current smoker in 9, control in 5). Of the men with pelvic cancer who had ever smoked, 76.2% inhaled the cigarette smoke, compared with 64 7%o in the controls.
There was no excess of male cancer patients compared with controls who used tobacco in forms other than cigarettes (Table VI 
Medications
The distributions of renal cancer and control patients according to the maximum level at which they had ever taken analgesic tablets for more than six months are shown in Table XIII . There was a highly significant excess of patients with parenchymal cancer-but not of patients with pelvic cancer who had taken analgesics daily (15 of 106 compared with 2 of 106; P < 0.005). All but 2 of the cancer patients who had taken analgesics daily were taking them at the time of diagnosis. (21-2%) as in patients with renal parenchymal cancer (221 %o). None of the patients had received long-term sulphonamide therapy for the prophylaxis of rheumatic fever and less cancer patients than controls had ever received long-term treatment for urinary infection (5 compared with 12). Only one patient had ever taken the contraceptive pill.
Animal protein consumption
The distributions of the renal cancer and control patients according to their frequency of consumption of meat, poultry, seafood, eggs, milk and cheese are shown in Tables IX and X. There were no appreciable differences between the patients with parenchymal cancer and their controls in any of these. Patients with pelvic cancer, however, showed a significant trend towards a lower consumption of cheese (X12 for trend-493, P < 0-05) and a somewhat lower consumption of eggs.
Occupation
Patients were questioned specifically regarding occupational exposure to substances known to be associated with bladder cancer or suspected of being associated with renal cancer. The substances to which an appreciable number of patients had been exposed for at least one year and the proportions exposed are shown in Table XI . No significant differences were found. In particular, we were unable to confirm Schmauz and Cole's (1974) finding of an excess of cancer of the renal pelvis in leather workers, although the study area included Northamptonshire where boot and shoe manufacture is common and where there is an excess of nasal cancer in leather workers (Acheson, Cowdell and Jolles, 1970) .
DISCUSSION
The interpretation of our results is complicated by the large number of comparisons that have been made and (PooleWilson, 1969) . In contrast, the data on cancer of the renal parenchyma suggest of the data. Not only may that this disease is not associated positively nces of apparently low proba-with tobacco use (Tables V and VI). occurred by chance but any The upper 95 % confidence limit of the association that is obtained relative risk estimate for cigarette smoking Fairly wide confidence limits. in men (2.16) is incompatible with the le, the relative risk of renal degree of positive association found by i1 cancer in those drinking Bennington and Laubscher (1968) , (relalarly was estimated at 1a15 tive risk about 5). It is compatible, confidence limits 0-51-2-65. however, with the degree of positive could therefore be reasonably association found by Wynder et al. (1974) Lo be consistent with a relative (relative risk in men 2 0), who also found ut 2. In these situations a evidence of a dose-effect relationship. decision must be made, on Similar results have been obtained for of all available information, renal cancer as a whole in the prospective reject the prior hypothesis studies of mortality in cigarette smokers "null" hypothesis or an (relative risk varying from 1.5 to 3-9; suggesting a particular asso- Hammond, 1966; Kahn, 1966 ; Doll and to attribute the results to Peto, unpublished data).
An unexpected finding of this study to the above reservations, which may not be due to chance (P<0.005) suggests that there is no is the positive association between cancer sociation between coffee con-of the renal parenchyma and the daily nd renal cancer in individuals. consumption of analgesics. There was al. (1974) also found no no evidence of the reported association such an association. Schmauz between analgesic consumption and cancer 974) found a positive relation-of the renal pelvis (Johansson et al., en coffee consumption and 1974) but this may not be surprising as the renal pelvis and ureter in papillary necrosis associated with analries of men with one or the gesic abuse, which is usually present in ese diseases. Our study does analgesic-associated cases of renal pelvic rt this observation (in fact cancer, is relatively rare in the United negative association between Kingdom (Davies, Kennedy and Roberts, the renal pelvis and coffee 1970). n); but none of our patients It is difficult to reach a conclusion pelvic cancer, nor their regarding the possible causality of the [rank 7 or more cups of positive association between analgesic lay, the level of consumption consumption and cancer of the renal parenchyma. The number of tablets taken was generally higher among the renal cancer patients than the controls, but they had been taken for one year or less by 6 of the 15 exposed cancer patients. The preparations used were quite diverse and only 4 renal cancer patients (and one conitrol) used preparations which formerly contained phenacetin. Alternatively, the prodromal symptoms of renal caincer may have led to the use of analgesics. This could account for the use of analgesics for only a short period before diagnosis. Such a non-causal explanation seems the most likely because Ino excess of renal parenchymal cancer has been reported from the follow-up of patients with analgesic nephropathy (13engtsson et al., 1968; H0ybye and Nielsen, 1971; Taylor, 1972) .
There was no evidence in this study of a positive association between cancer of the renal parenchyma and the consumption of animal protein. Although the method of categorizing consumption of the various forms of animal protein was rather crude, this form of categorizatioin, at least for meat and eggs, has been shown to correlate well with serum vitamin B12 levels (Armstrong et al., 1974) . The results of this study are therefore probably incompatible with the degree of positive association between animal protein consumption and renal cancer suggested by their geographical correlation (Armstrong and Doll, 1975) . It may be that the positive geographical association is secondary to a positive association between these 2 variables and some other factors, for example fat or cholesterol consumption (Wynder et al., 1974) .
Cancer of the renal pelvis showed a weakly negative association with several forms of animal protein consumption which was statistically significant for cheese consumption (P < 0-05). Although this may have been due to chance, it raises the possibility that either cheese or perhaps animal protein in general may protect against the development of renal pelvic cancer by, for example, increasing the rate of metabolism of carcinogens (McLean and Magee, 1970; Paine and McLean, 1973; McLean, 1973) .
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